Objective: Care management approaches have been proven to improve outcomes for patients with dementia and their family caregivers (dyads). However, acceptance of services in these programs is incomplete, impacting effectiveness. Acceptance may be related to dyad as well as healthcare system characteristics, but knowledge about factors associated with program acceptance is lacking. This study investigates patient, caregiver, and healthcare system characteristics associated with acceptance of offered care management services. Methods: This study analyzed data from the intervention arm of a cluster randomized controlled trial of a comprehensive dementia care management intervention. There were 408 patient-caregiver dyads enrolled in the study, of which 238 dyads were randomized to the intervention. Caregiver, patient, and health system factors associated with participation in offered care management services were assessed through bivariate and multivariate regression analyses. Results: Out of the 238 dyads, 9 were ineligible for this analysis, leaving data of 229 dyads in this sample. Of these, 185 dyads accepted offered care management services, and 44 dyads did not. Multivariate analyses showed that higher likelihood of acceptance of care management services was uniquely associated with cohabitation of caregiver and patient (p < 0.001), lesser severity of dementia (p = 0.03), and higher patient comorbidity (p = 0.03); it also varied across healthcare organization sites. Conclusions: Understanding factors that influence care management participation could result in increased adoption of successful programs to improve quality of care. Using these factors to revise both program design as well as program promotion may also benefit external validity of future quality improvement research trials.
Introduction
A growing body of clinical research is yielding an array of evidence-based therapeutic approaches that can produce better outcomes for patients with dementia and their caregivers (Mohide et al., 1990; Teri et al., 2003) . Much of the randomized controlled trial evidence, however, has limited external validity, as such studies occur under ideal, investigator-controlled conditions, focus solely on a particular therapy, or enroll within highly selective subject samples. Evidence from efficacy-oriented studies such as these is perceived as insufficient to stimulate widespread adoption in routine care settings. Efficacy studies should be followed by effectiveness studies to go beyond the narrow context of efficacy studies, increasing the relevance of the research and likely adoption among broader, more representative populations of patients and caregivers across a healthcare system, region, or country.
Previous research evaluating nonpharmacologic interventions for dementia patients or caregivers has examined selected aspects of participant representativeness and factors influencing the decision to participate in such research (Bass and Noelker, 1987; Verheggen et al., 1998; Murphy et al., 2007; Andren & Elmstahl, 2008; Dobscha et al., 2009 ). Less evidence is available regarding factors that influence acceptance of offered services once enrolled. Care management trials have rarely reported on why those who consented to participate in the study declined to partake in offered care management services. Wells et al. (2000) noted that only about 75% of intervention arm subjects in a depression care management intervention actually received any care management services. A post hoc exploration showed that there was variation in acceptance of care management services among intervention subjects across sites, but reasons for site-specific variations are unknown. More recently, a study (Albers-Heitner et al., 2011) of nurse specialist coordinated care to support general practitioners in the care of patients with urinary incontinence cited other reasons for nonparticipation. Among patients who were randomized to the intervention arm, over one-fourth of patients participated in less than the full series of consultations with the nurse specialist. Reasons given were poor health or too much of a burden.
Although there is a dearth of information about why people with dementia and their caregivers accept offered medical and social services, Katz and colleagues (2000) reported that elderly (over age 70) people with impaired functional status who were married or living with others received more hours of informal care than those who were single. In another study (Schneider et al., 2002) , people with dementia who lived with their caregiver were more likely to access healthcare services (e.g., outpatient doctor visits) than those whose caregiver did not reside with them.
In a study of reasons for what the investigators defined as nonparticipation (not completing all five sessions) with a home environmental intervention among a sample of 100 caregivers of people with dementia (Gitlin et al., 1999) , reasons provided by caregivers for participating in less than the complete series of sessions included caregiver's illness, death of care recipient, as well as the belief that the caregiver did not need any further help (which was the predominant reason). Being a female caregiver and older caregiver, and having less self-efficacy in handling problem behaviors were each modestly correlated with greater participation, although in multivariable analysis, caregiver self-efficacy was not uniquely associated with participation.
Thus, for an intervention that targets caregivers as well as patients, characteristics of the caregivers and of the relationship between the patient and caregiver, in addition to characteristics of patients and the care setting, may affect whether caregivers and patients elect to accept intervention services. Gitlin and colleagues (1999) proposed control theory (Rothbaum et al., 1982; Schulz et al., 1991) as a model for predicting caregiver participation in a home environmental intervention for dementia. Under control theory, individuals seek to maintain control in challenging situations by changing their environment or their emotional state; thus, greater caregiver depression and lower caregiver self-efficacy would be hypothesized as predictive of greater acceptance of care management.
Several trials of chronic care model-based care management or disease management programs that use nurses or social workers as care managers have been tested and found to significantly improve quality of care for patients with dementia and their caregivers (Belle et al., 2006; Callahan et al., 2006; Vickrey et al., 2006) . We sought to explore what factors are associated with acceptance of care management services among those eligible for such programs, as knowledge of these factors is relevant to external validity and dissemination of care management models.
We examined associations between the few previously identified patient, caregiver, or patient-caregiver dyadic relationship factors and acceptance of comprehensive care management services for dementia among a sample from a previous trial, leveraging our ability to explore a host of other factors available from the rich dataset of that trial. We analyzed data from enrolled subjects who were randomized to the intervention arm of this multisite cluster randomized controlled trial of a comprehensive dementia care management program (Vickrey et al., 2006) . This intervention nearly doubled adherence to guidelines for dementia care and improved patient health outcomes and caregiver self-efficacy and social support.
Subjects for the trial were recruited from all patients with dementia identified from administrative records and seen in one of three large healthcare systems in one region of southern California.
Methods

Study design
Institutional Review Boards of UCLA and of all three participating healthcare organizations approved study procedures. Eligible patients were identified from administrative records by using the following criteria: (i) age 65 years and older; (ii) diagnosis of dementia using the International Classification of Diseases, 9th revision visit codes; and (iii) having an informal caregiver age 18 years or over. To meet Institutional Review Board requirements for minimizing the risk of contacting individuals who did not have dementia (i.e., for whom the International Classification of Diseases, 9th revision code was an error) and to identify additional potentially eligible subjects, the patients' primary care physician reviewed and then added or removed patients from a list of potentially eligible patients-based on the administrative recordsfor whom that physician was the identified primary care provider; physicians were not required to indicate the reason for excluding a name from the list. We estimated that addition of names occurred less than 5% of the time; we did not track exclusion of names but estimate it to have been similarly infrequent. To guide selection of the appropriate version of the study's informed consent documents, the physicians were asked to indicate whether each patient had mild dementia or "not mild" dementia.
Analysis sample
Of 952 eligible patients, 408 patient-caregiver dyads across 18 clinics consented to study participation between August 2001 and November 2002. Although all caregivers were consented, patients were also directly consented if they were identified by the physician as having mild dementia. Study participants were unaware of randomization status until after enrollment. Clinics within each of the three healthcare organizations were paired on the basis of volume and then randomized within each pair to intervention or to usual care arms. Of the 408 dyads enrolled, 238 dyads were in clinics randomized to the care management intervention. After eligible subjects returned an informed consent form and baseline survey by mail, contact information for intervention participants was electronically conveyed by study research assistants to care managers at the appropriate healthcare organization. Specially trained dementia care managers (ranging from one to three per healthcare organization) then contacted the caregiver and patient by telephone to initiate care management services. These services began with a home visit to conduct a structured assessment, which triggered care protocols developed by a healthcare system-wide and community-wide steering committee.
Nine patients had died, moved away, and/or were no longer receiving care from the participating healthcare organizations in the interval between enrollment and initial contact to schedule a home visit by the care manager; these nine dyads were excluded from these analyses, yielding an analysis sample of 229 dyads.
Classification of enrolled intervention arm subjects as accepting care management Acceptance of care management was defined as whether or not an intervention dyad received a home visit from a care manager. Reasons for declining an offered initial home visit were abstracted from notes recorded by study staff in enrollment tracking files and from notes recorded by care managers in a computerized care management system (CaseTrakker, IMA Technologies) used by the care managers to plan, conduct, and document care management services and interactions with intervention subjects.
Potential predictors of initiation of care management among enrollees
Our dataset included variables identified in the few previous studies and additional variables that we examined in an exploratory fashion (Table 1) .
Previously identified factors from literature. Factors previously identified in the literature included marital status, age, and gender of caregiver (Gitlin et al., 1999) ; cohabitation of care recipient and caregiver (Katz et al., 2000) ; caregiver confidence or self-efficacy (Schneider et al., 2002) ; and the study site or healthcare organization (Wells et al., 2000) . Caregiver confidence was assessed by using a 4-item caregiver mastery scale (Bass et al., 1996) . In our study, all of these variables or measures were assessed by caregiver survey.
Exploratory factors. The baseline survey completed by the caregiver also included patient and caregiver demographic characteristics, duration of diagnosis of dementia, duration of symptoms of dementia, and dementia severity, which was based on the 11-item Blessed-Roth Dementia Scale (Blessed et al., 1968) . Patient comorbidity was measured by using the Charlson Comorbidity Index (Charlson et al., 1987) , and patient quality of life was measured by using a proxy version of the Health Utilities Index Mark 3 (Torrance et al., 1996) . Patient behavioral problems were measured by a 9-item depressed mood scale (Mungus et al., 1997) and if a caregiver reported any patient aggression problems in the prior 4 weeks (Mungus et al., 1997) . Patient healthcare service utilization was reported by caregivers and included hospitalizations, physician visits, and stays in a nursing home and hospice or assisted living facility during the prior 6 months. A monthly healthcare and caregiving cost figure during the prior 6 months was calculated by using units of services reported by caregivers and assigning unit costs (Duru et al., 2009 ).
Mean adherence to dichotomous dementia quality of care indicators was collected at baseline from the caregiver survey and medical record abstraction. These indicators cover four care dimensions including assessment (six indicators), treatment (six indicators), education and support (three indicators), and safety (three indicators) (Vickrey et al., 2006; Chodosh et al., 2007) .
Caregiver comorbidity was calculated as a weighted sum of self-reported chronic conditions from a comorbid health conditions checklist (Hays et al., 1995) . Caregiver measures include caregiving-attributed health strain (five items) (Bass et al., 1996) , caregiver social support (two items) (Sherbourne & Stewart, 1991) , and knowledge about dementia (five items).
Caregiving assistance and support services were assessed by the caregiver survey, including whether services were received from a professional home health aide or a paid professional caregiver in the prior 6 months and whether in-home respite services Ns are omitted so that specific study sites cannot be identified.
(paid or volunteer) were ever received. Caregivers also reported if they ever participated in a caregiver support group and the number of unpaid caregiving hours in the prior 6 months for all informal caregivers.
Analysis
Analyses were conducted by using Stata Version 11 (College Station, TX). Bivariate analyses were conducted by using chi-square tests for categorical variables, two-sample t-tests for numerical values, and the Wilcoxon two-sample rank-sum tests for skewed numerical values to compare those dyads who accepted care management services after enrollment with those dyads who did not. To analyze what factors were associated with acceptance of offered participation in the care management program, variables with a bivariate association having a p-value ≤ 0.15 were identified and entered into forward stepwise regression model, allowing variables to enter at p ≤ 0.05. Prior to multivariable modeling, predictors with Pearson correlations greater than 0.3 were identified and removed. Regression models were run once with two indicator variables for the three healthcare organization sites (sites A and B as the two indicator variables, and site C as the reference site), and then a second time with a different site as the reference site (sites B and C as the two indicator variables, and site A as the reference site) to determine differences across all three healthcare organizations. To qualitatively examine why enrolled patients in the intervention arm did not accept care management, we reviewed and categorized comments entered in free text form in study tracking files and in the care management software system.
Results
Of the 229 intervention dyads in our analysis sample, 185 (80.1%) agreed to and received an initial assessment home visit from the care manager. Bivariate analyses showed that when comparing those study participants who did or did not accept these services, patients in those dyads accepting offered care management were younger (p = 0.04); had less severe dementia (p = 0.01); were less likely to have used nursing home, hospice, or assisted living services in the prior 6 months (p = 0.002); and had higher rates of adherence to dementia indicators on assessment care processes (p = 0.01). Caregivers in the group who accepted offered care management services were more likely to live with the person with dementia (p ≤ 0.001), had higher comorbidity (p = 0.002), and spent more hours caregiving (p = 0.04) than those caregivers in the group not accepting offered services, but were otherwise no different across a wide range of measured characteristics (Table 1) .
Multivariable modeling showed that cohabitation of caregiver and patient, less severe dementia, greater patient medical comorbidity, and healthcare organization were uniquely associated with higher likelihood of accepting offered care management services (Table 2) . Of the 44 intervention dyads who did not accept offered care management services, for 13 dyads, specific reasons were noted in the care management records: two patients had advanced dementia and were perceived by the caregiver as too ill; six caregivers specifically stated they were too busy to participate; and five caregivers stated that they did not feel care management was necessary because the patient was doing well.
Discussion
We explored potential factors predicting who accepted care management for dementia among those who consented and enrolled in the trial. We found that the strongest predictor was whether the caregiver (Belle et al., 2006) , in which only 2% of intervention group subjects did not accept offered intervention activities, our study had a lower rate of acceptance of such care management services. However, Belle and colleagues' trial only enrolled caregivers who lived with a relative with dementia, a factor that we found strongly predictive of acceptance of participation in the care management program. Thirty percent of our trial enrollees did not live with a person with dementia. Excluding this population from care management programs would exclude a sizable proportion from quality of care improvement programs.
Also reported in a prior depression care management trial, we found variation across participating sites. This variation could be because of prior experience or length of time the patient was affiliated with his or her healthcare plan or with the primary care physician, or the characteristics of the care manager (Wells et al., 2000) .
We did not find an association between acceptance of care management services and either caregivingattributed health strain or caregiver self-efficacy. This lack of association is consistent with one prior study (Gitlin et al., 1999) and adds evidence that control theory does not appear to apply as a model for predicting acceptance of a dementia care program.
Although we identified several factors associated with acceptance of initiation of care management, generalizability of these findings may be limited to dementia, where caregivers play a central role in such interventions and essentially are the decision makers regarding follow-up to receive those care management services.
We note that intervention participation is not the same as recruitment or keeping people engaged in an intervention program once initiated, topics that have received more attention in the literature. Yet, engaging high proportions of study participants to accept invitations into the intervention and actively participate in the quality improvement programs is one of several steps necessary to ensure that an intervention is successfully implemented.
Finally, we note that because the care management model followed a prevention paradigm-intervening to prevent problems rather than to solely react to and manage problems already underway-ways to improve decision making by caregivers that take into account their understanding of future benefit may be useful in improving participation.
Limitations
Decision making may differ by subjects in a research study and real-world clinical care setting. Because we were conducting a secondary analysis of our existing dataset from this trial, we had not conducted interviews of study participants to purposefully identify themes or factors not available in the care management records dataset. The potential for selection bias exists because primary care physicians reviewed their patient lists generated from administrative data prior to the mailing of study invitation materials and could exclude individuals from being invited to participate in the study. However, we believe this potential bias is small because the specified criteria for excluding names was that the patient did not have a diagnosis of dementia, and only a small proportion of all names generated from the administrative databases for review by these physicians are estimated to have been excluded from the mailing of study invitation materials.
Conclusion
An important factor influencing the effectiveness of healthcare delivery interventions is individuals' acceptance of offered program services. Existing literature has mainly focused on barriers to recruitment and enrollment into research studies, as opposed to factors explaining the extent of participation in the intervention program. Understanding these factors could result in greater external validity of study findings and increased adoption of successful programs to improve quality of care. We found that patient-caregiver dyads randomized to the intervention arm were more likely to accept care management services if the patient lived with the caregiver, suggesting that greater involvement or perceived need from the caregiver's perspective positively influenced accepting the offered services.
